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Abstract 
Efficient response-to-intervention (RTI) screening is critical in urban schools where 60-80% of 
students read below grade-level. We evaluated the classification validity of the Test of Silent 
Reading Efficiency and Comprehension (TOSREC) in identifying students receiving school 
services using two first-grade cohorts in the same urban school. TOSREC slightly under-
identified students receiving school interventions; however, most “under-identified” students did 
not receive interventions for reading problems. TOSREC accurately identified those not-at-risk, 
but over-identified students who were receiving our research-based reading intervention while 
waiting for school services. Results suggest that schools need sufficient resources to provide 
appropriate services for all students needing intervention. 
Keywords: response-to-intervention; screening; standardized tests; classification; literacy 
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Evaluating the TOSREC as a Brief RTI Screen for Early Struggling Readers in Urban Schools 
Schools in urban areas serving large student populations from lower-socioeconomic 
backgrounds are faced with insufficient personnel and resources to serve all who need response-
to-intervention (RTI; Abbott et al., 2008). Screening to identify those needing intervention—an 
essential component of RTI—should be reliable, valid and practical, accurately predict risk, and 
have high consequential validity, ensuring that students are not disadvantaged by the assessment 
process (Jenkins & Johnson, 2016; Messick, 1989). Efficient screening is critical in schools 
where 60-80% of students read below grade-level (compared to the typical 20-40%) because 
resources become severely strained (Abbott & Wills, 2012). Inadequate screens can result in 
under-identification of students who need intervention or over-identification of those who do not, 
causing additional burden on already taxed resources.  
Our research investigates the classification validity of the Test of Silent Reading 
Efficiency and Comprehension (TOSREC) as an alternative to RTI screens used by schools. The 
district where we conduct research has used the Developmental Reading Assessment-2 (DRA-2) 
and, more recently, the Fountas & Pinnell Benchmark Assessment System (BAS). These tend to 
have poor classification accuracy and practical limitations, such as subjective scoring, no 
national norms, and extensive time for teacher training, test administration/scoring, and decision-
making (Burns, 2014; Durwin, Moore, & Carroll, 2017a, 2017b; Klingbeil, Mccomas, Burns, & 
Helman, 2015).  In contrast, TOSREC takes 3 minutes, contains four equivalent forms, utilizes 
quick, objective scoring, and yields norm-referenced scores. It has adequate reliability, strong 
concurrent and predictive correlations with oral reading fluency, and strong convergent validity 
with word recognition, passage comprehension, and silent reading fluency tests (Johnson, Pool, 
& Carter, 2011; Wagner, Torgesen, Rashotte, & Pearson, 2010).  
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Thus far, one published study has evaluated the classification validity of TOSREC and 
found high classification accuracy (90%) in identifying Grade 1-5 students who failed to achieve 
proficiency on a state mastery test (Johnson et al., 2011). In our research with second graders in 
one urban school, TOSREC yielded high classification accuracy (85%) for predicting risk for 
reading failure and functioned as well as the DRA-2 in distinguishing typically-achieving 
students from those receiving school services (Durwin et al., 2017a). Our study with first graders 
in the same urban school yielded a higher classification accuracy than the BAS (62% v. 48%), 
yet the classification accuracy was still poor due to nine false positives, seven of whom received 
our reading intervention while waiting for school services (Durwin et al., 2017b). Our present 
study investigates the classification validity of the TOSREC with first grade cohorts from two 
school years within the same urban school as part of our larger reading intervention project (see 
Moore, Durwin, & Carroll, 2018).  
Method 
Participants 
Participants were 49 students from the same two first-grade classrooms within the same 
school, just from two different school years (2016-2017 and 2017-2018).  The school is in an 
urban area and serves a large proportion of children from lower-socioeconomic backgrounds 
(85.8% of students in the school are eligible for free/reduced lunch). Table 1 provides 
demographic data by cohort year. Children in this sample were part of our larger reading 
intervention project (Moore et al., 2018). At the beginning of the school year after pretesting was 
completed on our test battery, the authors and school staff selected children for the reading 
intervention based on test data (ours and the school’s) and on staff’s professional judgment 
regarding which children needed reading intervention. Some children were assigned to receive 
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only our reading intervention at the staff’s request because children were being monitored for 
risk, others received our reading intervention and school services, and a few received only school 
services (at the school’s request). The remaining children were considered typically-achieving 
controls. The school used response-to-intervention (RTI) which involved continually monitoring 
the progress of children considered at-risk and making decisions regarding interventions and 
school services at various points throughout the school year. Because the number of students 
receiving school services varied over the school year, we used the children’s status at the end of 
the school year to classify them as having received: (1) no services throughout the year, (2) only 
our reading intervention, (3) our reading intervention and school services, or (4) only school 
services during all or part of the year.  
Test of Silent Reading Efficiency and Comprehension (TOSREC) 
 TOSREC is administered as part of our larger assessment battery which is given near the 
beginning and end of the school year. In TOSREC, examinees read sentences from a grade-level 
test booklet within a 3-minute time limit and decide whether sentences are true or false (e.g., “A 
cow is an animal.”). Raw scores are converted to grade-based standard scores (M = 100, SD = 
15). 
Procedure 
Research assistants individually-administered the TOSREC as part of our assessment 
battery in October/November as a pretest (Form A) and in April/May as a post-test (Form C). All 
tests were introduced as “word games.” Testing on our battery occurred over a 3-week period 
from October to November and from April through May, but because each test is administered to 
all students before moving on to the next test in the battery, the administration of the TOSREC 
occurred over a few days for the entire sample. The same was true for other tests in our 
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assessment battery. Our reading intervention occurred from January through April (for the 
general timeline, see Durwin et al., 2017a, 2017b; Moore et al., 2018).  
Results and Discussion 
We used TOSREC pretest scores to examine the test’s sensitivity, specificity, and 
classification accuracy (see Table 2 for descriptions) in differentiating children who received 
school services alone or with our intervention (n = 16) and those who did not (n = 33). Risk was 
defined as TOSREC standard scores of 89 and below (below-average for grade, per the test 
manual). 
 Table 3 showing TOSREC classification statistics reveals poor classification accuracy 
(71.4%) and poor sensitivity (62.5%).  
• The sensitivity was lower than the 75% obtained with our second graders (Durwin et al., 
2017a) and much lower than the recommended 90% criterion (Jenkins & Johnson, 2016). 
However, of the 6 false negatives, five students received “school services only” (2 
English Language Learners; 3 special education) and one student received our 
intervention (at the school’s request) along with special education. Because these students 
did not have specific reading problems, it would make sense that TOSREC identified 
them as having no-risk.  
• TOSREC’s specificity of 75.8% was within the minimum standard of 70-80% (Catts, 
Petscher, Schatschneider, Bridges, & Mendoza, 2009; Compton, Fuchs, Fuchs, & Bryant, 
2006; Kilgus, Methe, Maggin, & Tomasula, 2014). However, it was much poorer than the 
91% obtained with our second-grade sample (Durwin et al., 2017a). Importantly, of the 8 
false positives, 6 children received our reading intervention only and had poor reading 
comprehension (M = 84.0, SD = 3.32). If the school had provided them with RTI, 
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TOSREC’s classification validity would be adequate, with 72.7% sensitivity, 92.6% 
specificity, 83.67% classification accuracy, aligning more closely with previous research 
(Durwin et al., 2017a; Johnson et al., 2011). 
Several factors may explain why the results failed to replicate our second-grade findings 
showing high classification validity (Durwin et al., 2017a). First, many first graders could not 
read silently, as required by the test, making it difficult to reliably assess reading comprehension 
with this sample.  Also, our school services group contained many children without specific 
reading problems. This represents a poor criterion variable with which to judge the adequacy of a 
reading assessment as a screening measure. Finally, even when combining cohorts from two 
years, our small sample limits the generalizability of our conclusions.  
The reliability, validity, and practicality of TOSREC make it promising alternative as a 
brief RTI screen. Future research with larger samples at different grade levels is needed to 
further evaluate its classification validity. Experts recommend a screening battery to yield better 
classification accuracy than a single measure (Foorman et al., 1998; Jenkins & O’Connor, 2002). 
In our own reading intervention research, we use a battery of brief, empirically-validated 
assessments. Schools may want to use a brief assessment like TOSREC as part of their RTI 
approach to provide a value-added judgment to decisions based on their lengthier tests or use 
brief assessments as initial screens and follow-up with lengthier tests when necessary.  
Many children from lower-socioeconomic backgrounds begin school lacking reading 
readiness and do not catch up to peers without early, intensive intervention (Hart & Risley, 2003; 
NCES, 2015; Reardon, 2011; Reardon, Valentino, & Shores, 2002). Schools in urban areas 
serving large populations of at-risk students need effective screening tools to accurately identify 
the students in most need of intervention.  
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Table 1 
Demographic Data for First Grade Cohorts 
 
 2016-2017 
Cohort 
2017-2018 
Cohort 
Classroom    
Teacher A 14 14 
Teacher B 14 7 
Gender (% Female) 46.4 47.6 
Mean Age (yrs) 6.46 (.322)a 6.29 (.351) 
TOSREC Pretest Score 99.11 (15.04) a 95.67 (14.78) 
Group   
Typically-achieving control 15 (53.6%) 8 (38.1%) 
Researcher intervention only 6 (21.4%) 4 (19.0%) 
Researcher intervention with 
School Services 
6 (21.4%) 4 (19.0%) 
School Services Only 1 (3.6%) 5 (23.8%) 
a Standard deviation (SD) in parentheses.   
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Table 2 
Description of Sensitivity, Specificity, and Classification Accuracy Statistics 
Statistic Description Interpretation 
Sensitivity • The screening measure 
accurately identifies individuals 
who fail a criterion test or 
outcome.  
• In our study, the screen will 
accurately identify students 
who are receiving school 
services. 
• Low sensitivity means:  
o the screen overlooks truly at-
risk students (Johnson, 
Jenkins, Petscher, & Catts, 
2009). 
o there is a high rate of false 
negatives.  
• Experts recommend adequate 
sensitivity should be 90% (Jenkins & 
Johnson, 2016).  
Specificity • The screening measure 
accurately identifies individuals 
who pass the criterion.  
• In our study, the scree will 
accurately identify typically-
achieving (i.e., those who do 
not receive services). 
• Low specificity means: 
o the screen over-identifies 
students as at risk who really 
are not (Johnson et al., 
2009).  
o there is a high rate of false 
positives. 
• Experts recommend a minimum 
specificity of 70%-80% (Catts et al., 
2009; Compton et al., 2006; Johnson 
et al., 2011; Kilgus et al., 2014). 
Classification Accuracy • The screening tool accurately 
identifies true positives and true 
negatives. 
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Table 3 
TOSREC Classification of Students as Risk or No-Risk 
  
 
TOSREC Categories 
Actual Risk Classification 
Receives School 
Services  
(Risk) 
No School 
Services  
(No-Risk) 
Total 
Risk (0-89) 10a 8b 18 
No-Risk (90 or above) 6c 25d 31 
Total 16 33 49 
Note: Sensitivity: 10/16 = 62.5%; specificity: 25/33= 75.8%; classification accuracy: 35/49 = 71.4%. 
a True positives. b False positives. c False negatives. d True negatives. 
